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The theory of r-transform plays an important role in studying the 
cyclotomic Iwasawa invariants of imaginary abelian number fields. Sinnott 
applied it to study the p-invariants and gave a new proof of the theorem 
of Ferrer0 and Washington in [3]. 
It would be interesting to try to extend it to study the A-invariants. But 
it is difficult to determine the relationship between the A-invariants of two 
p-adic measures on Z, which are related by the natural isomorphism 
between Z,, and 1 f qZ,, although the relationship between the 
p-invariants of those measures is clear. On this subject, the first essential 
result is given by Kida in [2], 
In this paper, we generalize the result of [2], and give a simpler proof 
of it which is than that of [2]. 
Let p be a fixed prime number and put q = 4 or p according as p = 2 or 
not, and let 0 be the integer ring of a fixed finite extension of Q,. Then for 
any p-adic O-valued measure a on h,, there exists uniquely O-coefficients 
power series F(T) in T- 1 such that 
We call this relation a fundamental relation of measures and power series. 
Conversely, F(T) determines a uniquely. Hereafter we denote the H th coef- 
ficient of F(T) by a, for +Z > 0. Iwasawa invariants of a are defined to be 
those of F(T). Let K be a topological generator of 1 + qZ,; we define an 
isomorphism cp from Z,, to 1 + qiz, by (P(Z) = IC” for x E Z,. And we define 
two new measures a 0 cp and al 4 dependent on a compact open subset Q of 
z, by 
aocp(4 =a(cp(~4) and aLA-4 = aW n W, 
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respectively, for a compact open subset d of Z,. With this notation, 
Kida [2] showed, under the assumption of K = eq, the following 
THEOREM. &,(a0 9) = (l/q) &hi 1 +,ar,,)- 
Before the proof, we note that 
(1) for studying the Iwasawa invariants of p-adic L-functions, it is 
sufftcient to consider the case of IC = eq; 
(2) Childress [l] showed the theorem, under a certain strong 
assumption, in the case in which IC is any topological generator of 1 + 42,; 
and 
(3) an aim of this paper is to give a simple proof of the theorem 
without any assumption. 
Proof. Because of PJal i + q4) = p,(a 0 cp), we may assume 
fiJa1 1 + qzP) = 0 without loss of generality. By the fundamental relation of 
measures and power series, we have 
= I() “,x daoq(s) for , e.zz>,o. 4 
Since we have 
(~)=(~~((r5~,1)‘q)modp forall XEZ,, 
where 9t=mo+qm, with 0<~~<q - 1, it is sufficient to investigate 
(al ) 1+qzp ‘I” in order to study l,(al 1 + qzp). Hence we have 
(a\ for *c > 0. 
By the theorem of Mahler, we expand 
where 
I”,/= i (-1)(-l l=. (:)((K4;1)‘q)e”- (1) 
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Substituting it, we obtain 
JUNYA SATOH 
Therefore it is sufficient to show that 
Z&P = 
a p-adic unit mod p 
Omodp 
mod p. 
if +2= e, 
if 92 < e. 
Next, we expand+(z) to the power series in X, and we put 
f(x)= f 4x” Gpg E Q,). 
j = 0 
Then (1) and (2) imply 
I-,,= f pB i (-l)“-” ; Rj. 
‘j = 0 R=O 0 
Let S,(g, e) be the Stirling number of the second kind, i.e., 
xj= i S,(j, e)e! ; . 
I=0 0 
By the inversion formula, we have 
s&i, e)e! = i (-1)/-l ; 42. 
1=0 0 
Hence we obtain 
On the other hand, we have 
x-i) modp~,CC~ll. 
Hence we have, for j>e>+z, 
(2) 
a p-adic unit mod p f?!={Omodp if j = L =+z, if 2 > M. 
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Therefore we obtain 
L = 
a p-adic unit mod p if +2 = L, 
Omodp if fflce. 
This completes the proof of the theorem. 1 
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